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Abstract of WO0001 203 

A luminescent device comprises a plurality of organic 
EL (electroluminescent) elements, each including a 
charge injection layer and a luminescent layer between 
positive and negative electrodes and capable of 
emitting light individually. The conductivity sigma of the 
charge injection layer is set for the leakage current 
from the organic EL element to be equal to or less than 
1/100 of the current introduced to the organic EL 
element. The following condition shall be satisfied: 
J>o<d>4</10< sigma <l>1<d>2<J>o</(100-d>3<V>o<) 
(J>o<; current density in the organic EL element, 
V>o<: voltage applied to the organic EL element, I>1<: 
interval between adjacent organic EL elements, d>2<: 
dimension of one side of a quadrilateral formed 
between the opposed positive and negative electrodes, 
the side being parallel with the array of organic EL 
elements, d>3<: thickness of positive electrode, d>4<: 
interval between positive and negative electrodes). 
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(57) Abstract 

A luminescent device comprises a plurality of organic EL (electroluminescent) elements, each including a charge injection layer and a 
luminescent layer' between positive and negative electrodes and capable of emitting light individually. The conductivity a of the charge 
injection layer is set for the leakage current from the organic EL element to be equal to or less than 1/100 of the current introduced to the 
organic EL element. The following condition shall be satisfied: J o d 4 /I0<a<l 1 d2J o /(100-d 3 V o ) (J„: current density in the organic EL element, 
V 0 : voltage applied to the organic EL element, h: interval between adjacent organic EL elements, d 2 : dimension of one side of a quadrilateral 
formed between the opposed positive and negative electrodes, the side being parallel with the array of organic EL elements, d 3 : thickness of 
positive electrode, d 4 : interval between positive and negative electrodes). 



# m w \* , 4> m r m m <d m k & & < niiaAiii^ii^ 

^g^lltfiEL (Electroluminescence) % ^ % , IB * Id IMS 38 

A10|l$ff^ lWIBf«E-L.*^^6,©*n««IEasS»*»EL 
^KiilfiiSftS**© 1/10 0 £1 T f/£ 5- «t 5 CKStfc.tiO. 

, Jod 4/ 1 0 < a < 1 id » J o/ (100 • ■ d s V 0 ) 

(j 0 : *r«s e Lif^t^frsMomMir, v 0 : e 

©MSffi.^ 1. x : IStStiE L*^©|IIW, d , : |» $ & & & 
©^-jfe, d.:»«xDIS[$, d 4 : ISKflSo MPS) 



AE T57 , »filia» 



-Jlfc**S*tfcPCTJ!HiaaHSrRISi-*fcJe>twffifflS*i-5='-K(l>%it«) 



AM 7"/M=T 



DM K 5 =# 
EE x.Xh-7 
ES *-~of>- 


kz ■nfvws 
lc •fe^h/u-vr 

LI JtfV'>ji'-f^ 
LK X1T • 7« 


fi jjyj'sY 

FR 77^:* 
G A 

G B jKH 
GD 71'+^ 
G E *0l/J?7 
GH #— 7" 


lr y^y7 
LS u-y h 

LT V Y7=-7 
LU /UJ-fcV7*/w^ 
LV 5h7*.f7 
MA tPya 


GM liSZT 
GN =¥=7 

GW Jfsr • ftr* 

GR ^Si-* 
HR #nffr 
HU /">>■#!)- 
ID <i>\>*is7 

ie r-f*5yK 

I L 4 7.Jx.flr 

IN -f>K 


MC = 

MD **Ky7 

MG ■??%7.1l)V 

MK -r^r K=riB3.-rfJS5^r 

ML ?!l 
MN *>=t>V 

mr ^-y^sr 

MW ?5 7-f 
MX 


is 7^*7 >-K 

IT -(#97 
} P B* 
KE *=7 
KG 

KR W 


NL 

NO /-flr$x.~ 

NZ =.»--i?-7Vl-- 

PL #-91>F 

PT tf/H-tfA- 

RO 



SE ^i-t^ 

SG ->^#iX-/l< 

SI *n7*==7 

SK ^n^tr 

S L ->^7 • U-*^ 

SN -fc^tfA- 

SZ ^yv'yVK 

TD ?-r-K 

TG \~xt- 

TJ 9 

TZ 9>f-7 

TM h /l< 



UZ 7X^^?V- 

VN 7*-f^t-+A 

YU a-^-X?e7 

ZA i«r7!)**?pS 

ZW WA/i 



PCT/JP99/03339 



mi * 



§MiEL (Electroluminescence) 



*U»E L*F ft, «EL*WtW«E^< T ^ 

«roifiiiW^-e*>0, ***** 

me l » ft, ^ awa©***** 



PCT/JP99/03339 

WO 00/01203 

^mm^^M^mm-rmm^ir^^h^ ant a 

3 Q ft*, -om^A^S^S^AJifcm^S"^^ 5 



^ I TO (Indium Tin Oxide) BW^ftSSWfcW*** 1 * ^ 



2 



PCT/JP99/03339 

WO 00/01203 

* „ ^aaMtii Sit* A 5 u IT oWi©* „ ***** 

¥4-14519 2^K\ '#W¥9 - 4 5 4 7 9 ^?RM> ff» 



timm^mmmE Lm^mmztizmmo 1 / 1 o o sxr tftz & 

if ^broititl^SifflE Lif til^^iS© i / 1 o o 
i: Frig t ft 19 , <D\&m\:^m^ 5 - ftft v\ 



0 4ft, f^fflS:iaW1-5fc«>«)^77|g-T?fcSo 

@5it s <35 • ftffl i- s fc » 4 1 ftUft 5 ^ 7 7 -e 

ift*fl»EL3fH^ 2 UttHWiSr, i2»tt«Sr, 13 



PCT/JP99/03339 

WO 00/01203 

HI l te^Xim 2 &#I8LT**H*JW*WfclftE1-5 ^ 

13^1^-®^^t$^ JETLSAJI 14(D^m^a^ J 0 d 4 / 1 0 
<a< lid 2 Jo/ (10 0 -d 3 Vo) 

5o Vote, fiEL*flOT^5«ff^9> Jo»^ W*EL1 

WW 5, d 8 », OTMll*J:^lMl2©jE*H-5«m»^l3©3fl©5 
fc, t«EL*fl©S^^fcffl(0«fc9, d 3 tt, RftffiU 

d4ttBMIii*5J;tJ«l8Elii20|IBWefc5o 



#»EL*^1A, .lBO^^iEJLaAlfeSVNttm^AiiHAJ:^, 13 3 
R = li/ (ffdid3) ' ' ' ^1 

I' = (Vo- V) /R • • • i&2 
o, Jo) ^Sjfett, =E«EL*^lA<0»ffr&Pfcfto'CV^o 

^lELsR^iBwmsfctfsrw:, mmr %mmwvmns (=di 
d 2 ) tiELif mm^mm rtmrn't 

J'=I'/ (did 2 ) = f(V') • • • 5£3 

j'= i'/ (d i d 2 ) = (Vo- V) / ( did 2 R) ■ • • £4 
tot, ^EL^ J f-lA^mjEVo^OT^^fci^^> IIELI^ 1 

j'= f(V)*s*i-fti»fc, r = (Vo- V) / ( did 2 R) # 
*i-Ei»fc* s ^i"3& $ *i"ffi* (Vi, Ji) A>bft«>fcH5o 

^LT, % J fiEL^^-lB^^^RB#^^T§■^^V^J:5^i"S^«, 
ME L^lB(D#jl^B#^*3^Sm^it.r ^ =t«E L^^-lASril 
6 



PCT/JP99/03339 

WO 00/01203 

Jl< Jo/1 0 0 • • • =£5 

j^^tn: J (V'=0) fcfflv^\ S5^it5o * 
iE L*^iBSr*W»«FK:^ff**^ J; 5 BIT©* 8 Sr 

Vo/ (did 2 R) < Jo/l 00 • • • 5£6 

o< lid 2 Jo/ (100 -d 3 Vo) • • • 5*7 

tct-u mm\at, ji<j ( v = o) Eifc^tts ji<j 

o/i oo J;«J**«a©-tKlttt- 5t7J:nW:*<W- 

AV = Io • d4/ (odid2) 

= Jodid2 • d4/ (odid2) 
=Jod 4 /a<10 ^ 8 

{ttStn GMT) *9fci«**a©TR#*** 

J 0 d 4 /1 0< a • • • 5£9 



PCT/JP99/03339 

WO 00/01203 

#,w^/-/k #yr=-y^ #y**v>\ 

^ ^lt.i4»^<D»ft^, Itt^ioollWtt, o. 
i~5 om4f^l£ffl^^iiti-6^^0^Lv\ 



PCT/JP99/03339 

WO 00/01203 

» , NPD (N, N'-** (^^-l-^) -N, N'-*7* 

^vt';^^^^ (tcnq) . myt^sT-v**-* 
9i/r ;xf^ (tcne) , rr/tM^^DDQ, £fc 



0 

«M+SW)t«l : 1-20 : ! l*Mt) «>WHrt««fc + 



WO 00/01203 



PCT/JP99/03339 



^btomuitm^i : i~io : i (wit) <Dm>m?wm t -r s - 

£fl5J;!3#£L<^ 1 : 1~5 : 1 ©«fifflft<B|t t 1~6 - t & £ b 
q (by* (8- t Kn^v'^-y y y) r/i" 5 > DPAVBi 

(4, 4' [2- {4- (N, N-i^s^A'T 5 J) 7 




10 



^S^MfStfl^ftf^ (c) *5«tT^7K* (H) i>>$> 

^^mmm^t^it^, (c) , ** (h) as^tm 

* (O) ^fo3fc5^**«Mtfft^*fc3e«*^S« fc«U 

ceo J: 5 m^*«3R#^*Sr«i£i"53l7ctt K-'O- h tfffflt 

11 



WO 00/01203 PCT/JP99/03339 

^-7i^Vy, ^-7x-Vy, t^'>7i=H^, M)7i 

^lx>\ t°-fe^, 3P^/K ^7x^Tyh7ty, ^[ajr^ 

(1 0) ~ (1 2) T*S£*i 

/ /Ar s ^ 

Ar x¥;sJ. ^ 

Ar 

L-m^, (10) *K Ar 1 }! ^»6~4 0©fflSTfc^ 
Ar 2 , A 3 , ^WAr 4 H ^^tlT^mM^ 6 ~ 4 

12 



WO 00/01203 



PCT/JP99/03339 



6 




m 



[-jttSt (11)' 4", Ar 5 lt £*§fli^ 6-40 ©MiStfe 19 , 
Ar 6 *3i:Ar 7 ttt^li^ 6 ~ 4 0 ©ft 

"9 > A r 5 A r 6 £> £t>*A r 7 tf>'>& < t ^-ote^f" !> ;HT' 



[-#5£ (1 2) 1 Ar 9 -Ar 1 ^tlM»6~40O 
4 0 <D^W^£T?& 9 , A r 8 ~A r 1 4 < 1 1>— ott^f" !7 /V£ 



Ar 1 



-8. 



-Ar' 4 (12) 



13 



WO 00/01203 



PCT/JP99/03339 



£<9 jyfcftj^ .^tuv^^yifejutLTta, flifcf*, Li (y^ 

17 tt*MiC: 2. 9 3eV) , Na (^r-.!J?A, tt^Plfc : 2. 
36eV) , K (*!) {±*M§C : 2. 3 e V) , Rb (;Pt^t) 

A, tt^Mlfc : 2. 1 6 e V) *3J:I^C s (t'V^A, tfc^Hfc : 1 . 
9 5 e V) jftWb^So ^rt©ft*BI&Oitf2, ffc^E (S 

iin, P493, \mm£*ifrh<Dx»hV) % eatir] 

14 



WO 00/01203 



PCT/JP99/03339 



A, frffiit : 2. 9 e V) , Mg (^-t^J^ £fc*g|» : 3. 6 
6eV), B a tt^PfC : 2. 5 2 e V) , &J;t>*S r (* 

ha^f!)A, tt^Mafe : 2. 0-2. 5 e V) a«£tfk*l,5 0 ft*3, 

9 9—*f*4* (N. Y. !7^P-1 9 6 9f, P 3 6 6) KlfE^&ft 

tt*M : 2. 6 e V) , Eu (a-ptfj?^ tt*« : 2. 5 e V) % 
Gd (#K~^, ft*H^£: 3. leV) *3«J:tfEn (x/Vt'^A, 
: 2. 5 e V) ifibYfbfr&o 

#$Ll>T/V;&y&J|MMfctt£LTtt\ Li 20, L 

i £t>*N a G&bffbtl&o. %■•§£. UV^T;^^ JJ ±m&RWtit 

fttLttt, #JxJ2\ CaO, BaO, SrO, B e 0& XTfM g Oj&S 

F, N a F*5,J;tJ!KF H^fc7 5 'tt©l5^lC > Li CI, K C 1 *5 
.fctfNa C 1 j&S^tf £>;ft,5o #J£ tV^T/I'* JJ ±m&%,<D'^v V 

yitmh VXn, MZ-U, C a F 2, B a F 2 , S r F 2 , Mg F 2 *3<£ 
HBeF2 yim^ 7 v\YM^<D^v V^ftM&mf h 

tl%o ^U^ii^ny^tLTtt, #I?U^ L a F 3 , Yb 
Fa, EuF3*^7yW^lf^5o 

®K4b^»f>^b^«o tor** y&mmm^t^mnfc&mte, 
w*-tt, rm-^ (13) t**&*is 0 

15 



WO 00/01203 



PCT/JP99/03339 



A + Ar 2 0_ • • • (13) 

fc*!'U (1 3) t©Ail T7l^*y^JRSr*i- 0 Ar 

20 te, R*»io-4 0o*f*fls^in?*5 0 :© (is) a-c* 

7 zc^/UTy h7±y, $—7 ? ± — $ — 7 x.~;V, # 7 

t5^Miooli%ibfcttl^ 0. 0 1-5 0li%©H 
IrtOfH^^HWI U\ JlTcttK-^^h^AP*^, 0. 0 

jljctt ho^PSSrO. 2-2 Ofiio/oO^ffl^cofltir-r^r 

K— b iO»iPJt!#Sr 1 : 2 0-2 0 : 1 (^-/Wfc) OttHfl©*: 

10-10:1 (*Mb) ©«fflrt©iti:i-5ii:d*J;«3»*t<, l : 



16 



WO 00/01203 



PCT/JP99/03339 



m^mAmom^mnti^ i . s~3. e e vfoumftoGb-tzz. 
t^iu\ *^Mfp^<7)»i. 8 e vmmtfrzb. m^aAtt 

& < % o o , -fny^y ym$<D&4i&tommmM't z - 1 

It^ot, fl^Atf©*-?*^^ 1. 9-3. OeV©|| 
rt©«Efci"Sr fciS«fcl9»*L<, 2. 0-2. 5eV^$5fflrt«t 

^jE-ej&ifw x. § ^ t° y 3i - h $kW&m ^mkftv, lEiim am <d 

CdS, CdSSe, C d T e ^l^if J;^if 
17 



WO 00/01203 



PCT/JP99/03339 



mm, mm3<Dmmimm&titcmmmmxh^x, myttcmv 
ztt-b^ %<6m%mzwm&\&tix^z> 0 

mmi2te, mmntm&^z%fo^mmmxfz>mmxh<>x, z<n> 
mz>mmmm\istix^z> 0 

&^^n y Mm~mn<DM:^tfj:^tzmm^i^^m^Lx^^o 
w ti b ©bwei 1*3 & Tfrnmn <d m \z. « , mm 3 m* t> ie^ls am 

b©Wi*5J;r;i<ii2ia!), iwiELifiw^ni y 

Skin, l»^i-5^»EL*^ioMIWi:feS||&ttii©MIHli^ 3 
5IH3ill(DipSd2^ 3 0 0 Atmt £ftTV^ 0 ^ LT, BBftllOff Sda 

18 



WO 00/01203 



PCT/JP99/03339 



«: N 1 0 Onmt tStl, Ml 1*3 «fc X$BUl2<DMMd4 ft, 2 0 0nmi£tl 

iov^^ W«EL*^;:aE*i5liaEio©1t«&ftaF Jott, 150m 

A/cm 2 t/ioti^c 

5t9^S<3^T»Wi-St, 3X10" 5 S/mJ:^§<, 1. 35X 
4 X 1 0- 4 S/mgg^ofc 0 

/l o<iid 2 Jo/ (loo- d 3 v 0 ) i&£J:5{-IS:£U WLl 

mmm^mfr%mmo<Dwm®& jo©i/ioo^Ttft§j;5iui 
'fco-e, «*r^ s> ftfc*r« e l 5 $ ft ft. ©j^o^t 



19 



WO 00/01203 



PCT/JP99/03339 



imm 1 ] 

ffii~Sc ft, til 0 OraiXg^ 1 2 OmmXjp§ 1 . 1 ramOi^ 

ft5fc©-efc?K ffi (d 2 ) 3 0 0|im, J¥£ (ds) 1 2 0nra©^tiH 

mmmmcomm-t^w^mmcomm (^>^) ilia, 20^^ 

SIS 3 ^^*«i«^tiE?L^«^™«« K~ 

sEHBAM U<DmmtLT, iI'$a^4XlO" 4 S/mig^i: 
5 £5^ 4 7mg«DJK!J*-^-h (WT, PC^P^f) fc, 112m 
20 



WO 00/01203 



PCT/JP99/03339 



gCDN, N' -i?7 N, N' -if 7, (3 - ^ ^A/V ^^/V) - [1, 

i' y?y^~?v\ -4, 4' -i>T^s (J^T, TPDiPi£-f) fc, 1 

1 2rag©hy7 (4-^0^7x^/1/) TA- ^ =■ K^^r $ n P T y 
^■^-h (EAT, TBAHAi: Wr~f~) & 5mKDt u P*/^(^L 

ro^SrHIte (2 0 0 0 rpm) f5S«3i^Tl, ^t°y^- 

X*mU3%li%mnmh, Z.tl\Z&*), it3©tStPC : TPD : 
TBAHA<DMi^b^SH$ 2 0 0 n m©IE?L&A§l 14Sr^$* 

So 

cfc <9 . stK3m^ufcjE7LaA» i4©±^m^«ci-So 

^fleiftfckJu iE?Llij^ill5(DM|«i: LT, 4, 4' -tf* [N-7x 
=71/ -N- -4-T^7 7i-;H M)7i^7; 

y (&T> tpd 7 8fc»i-) &SUB1-5 0 

3§ftJf 16<Dj^mt fCtt, 9, 10-^ [4- (2, 2' -v^x 
tf=/i/- 1 — i;v) 7i^/v] ryhyiry (EAT, DPVDPA 
NtPt&i") 4, 4' -If* [2- {4- (N, N-^7x^V7^7) 
7^=/W tf^/v] If7*-^ (EAT, DPAVB i tmir) k(D%& 

T/v^^^A (EAT, Al qtPf&i-) Sr*ffl1-5o *£fc*tz:f^ 

SEi©* !J ^f>l}itti#- }I X 200mg<DTPD7 8, 

21 



WO 00/01203 



PCT/JP99/03339 



2 0 OmgCOD PVDPANs 2 0 0 mgCOD P A V B i *3j:^l 0 OmgCO 
A 1 q ^jl^A^^o 

Sri. 0 X 1 0~ 4 PaS-e»flELfcft, TPD7 8©AofcK» 
-hSrJP&iU TPD7 8£3gfg$ii\ 3 fcfl&£LfcIE?L&AJf 14 
<D±fci, Jg|J¥2 0 nmO]E?LttliSIJfl5SrfiSSIIIi-S 0 

Efttt&Jf 15®/&IBEflS^7 Lfc^, DPVDPAN CD Ao fcMcM 
^hfcOTPAVB i <7>Aofce^dJnf^#- hfrPiSfciPfiU D 
PVDPAN^WDPAVB i %M%$1t, S4E 3 ^fifeLfciE?L*l 
MJ»15(73±IJ1 % J»J¥4 0nm©«3fcJil6SrfifeBSi-5o ""?\ 3§ftjf 16td 
^(t^DPVDPAN^i^DPAVAB i ©i^bit Mit^, 4 
0 : 1 t^o-CV^o 

3£3tJf 16<Dj«/j^7Lfe:^ Al q©AofcgWjK-hSrM 
U Al qfc&ISS*, S*g3^ff^tfc^^®16<Z)±^, WkW-20 nm 

^(D^^te, ifg (di) 5 0 0 Mm©ftIS^ : t<Dmjjfa^&& 

r. <d^ %wiw 3 ^M^.m^mm<omm^^-Kn 
mmfe-fzbk-kK, ta^-^a (ad tvf-vj* an t^&fts 

tHI:, Lijftg5 a t %©^W?:If Ltl^If lit 

22 



WO 00/01203 



PCT/JP99/03339 



&i. oxi o~ 4 pa^^scjEL^s, mm<Dm^m^mL, mm 

mm*0. 5-1. 0 nm/#^Ht^SJ;5^W^f©^^« 

4xio- 5 s/mJ:!)^<, 9xio- 2 s/mJ:^) fc/hSvMBKR 
t£oT, 383te*fl2^tt»[lR»tfc^fc^r«EL3ff^©5*>, WRiSfr 

#£©W$ELiPH^3I^U SMELlf©^iI, 5. 5 
1/100, «JEE10V, «JH«6 0Hz) T«Lfctr5, usifltfr* 

23 



WO 00/01203 



PCT/JP99/03339 



mfa&m : 1 - 2mA/cm 2 , MB. : 8 3cd/m 2 s : 7 cd/A, £® : 

(0.184, 0.-344)*S^e>tbfco £*l l3tii2©^iELifft 

h LT, : 1 7 9mA/cm 2 , : 9 0 5 Ocd/m 2 , 3§^ 

ap : 5cd/A, : (0.180, 0. 339) t>^bfc 0 

g^iOTJtft (^/^ii:CS-100) 

^ISWl fc*3lj-SE?LaA»14^0V^, i7^D^T^V (CuP 
c) D D Q 5 0 : 1 (ty^fp^/t) ©Jt^#*K#£*T 

±^O^JlTM«L^|g^®2^?fM$^^iC^«E L^<D 



24 



WO 00/01203 PCT/JP99/03339 

l/ioo, «j±i ov N lffi»6 0Hz) x*mmL.fct :5, ^i£W$£ 

: 1. SmA/cm 2 , : 9 2cd/m 2 , 3S3feS** : 5. lcd/K 

fig: (0.180, 0.330).J&S#kftfc o Hflfe^ ffil2©f|EL 

[glfefll 3] 

ummm 

1 fc&frSE^AJf MliloVvt, TPDPiFeCla^l 
1 irlf^fcfmLfca 




1/100, tlllOV, S^ji«60Hz) tI|LtK5, 
25 



WO 00/01203 



PCT/JP99/03339 



1»I : 1. 6mA/cm 2 , UK : 8 2cd/m 2 , : 5. 1 cd/A s 

fe^: (0.180, 0.340)36S#fcttfco £ ft J&» b > SSftSE 2 (A^ME L 

C^WJ 4] 

(pmma) try^yF-^ux^iMi : l-c^i^va- 

5*>, #MlEL|fWU SlflELif^i:, 6. o 

i§*X Ufc t ©^©»3tttB» fe ftfc a>o fco 

1/100, ffiJElOV, fi«f«6 0Hz) -emftLfci: iSftftfti 
ELPPH^^ISft^fckftfco r©fiELiiFtiit5 

: 1. 5mA/cm 2 , 5S?& : 7 6cd/m 2 , 35ft&* : 5. 1 cd/A, 
feS: (0.182, 0.342)j6S#fcftfco -ft Mil2©fiEL 

26 



WO 00/01203 



PCT/JP99/03339 



[Jttfcfll l] • 

5"b, #£©«ELI^£WIU SMELiWC, 10V 
1/100, ttJElOV, £*««*6 0Hz) «Lt^6, ^HOTt 

mmmm : 1 . OmA/cm 2 , )!¥Jt : 5 Ocd/m 2 , : 5 cd/A, : 

(0.184, 0.340)as#£>*lfco HWJl titl^-rSt, I1IJ±^5. 5 

0~ 6 S/mJ;5/jNS<3&oT^!9, E^&AJi©#m* a ©{i£;£3g 

[Jfcftflfl 2] 

[»3fcW*] 

27 



WO 00/01203 



PCT/JF99/03339 



1/100, mjElOV, S^ji»6 0Hz) «iftLfctr5, r 
E L If t Hit 5i© tiE L if L fc 0 

: 1 • OmA/cm 2 , jlfjg : 7 0cd/m 2 s 35^36* : 7 cd/A, felt : 
(0.180, 0.340)^qf b^lfc 0 r(0^(DlE?LaiA)l^W^a«l S/ 

mi&otu^ *5sw©*«*o©fli<D±issrje^.Tv^fc«), mm 
imrnw 5] 

^»Jl ^*5ttSIE?LaA®14^oVNT N TPD&6 OmmlfU 
$bi^lilOlfl^I17^CuPcHi^2 : O. 1 tfV 

1/100, fj£10V, l^«6 0Hz) tiiufct:?., ^f£» 
ELif <DWZL#ftifim*>htitLo -5>s :©flEL^f}:iit5 

28 



WO 00/01203 



PCT/JP99/03339 



mm^m : 1. 7mA/cm 2 , *?& : 8 3cd/m 2 , : 4. 9 cd/A, 

£g : (0.179, 0.330)*S#foHfc» -tt^^b, ^gf2©flEL 

6] 

m^m&Ml 7£A 1 q (hy^ (8-t Kn^r^y V V) T )V% 
iCs£2:0. 3 (t^^fD-Vt) 

ft£©*r»EL3fS*S:»ftU ^liELlf©^!!, 6. 0 

■1/100, IIJE10V, S^«6 0Hz) tflU^^ iSfttttl 

: 1. emA/cm 2 , M : 8 3cd/m 2 , |gft$J^ : 5. 2cd/A, 
•fe^: (0.180, 0.333)^#ib;ftfc o Ztlbfrb, «f2©WiEL 



29 



WO 00/01203 



PCT/JP99/03339 



jf.$&w<o^%ikWi Uiv^w^^tt^ <D&&&mzmn(D%w 
*smxhz> 0 

ffmbftx^z-bvimb-r, i7^^5i5^ K^mm-r 

tt, MJ3gl8©±ffi<DMffiftr' t, Jfi»jRl80Z10^fl|®©E«fi*t 

R' =R+ 2 • r 

= ll/ (adida) + 2 • IV (crdid') • • -S10 

-o<fc5^^E^«, 11/ i'* s 2 oM©fa£ftD\ d 3 /d' 
^ 7 *5 J; ^ 9 1?^ t fc 2»m^ a ©ftffl I* - t © * * Sffl T* # 5 p 

30 



WO 00/01203 



PCT/JP99/03339 



31 



WO 00/01203 



PCT/JP99/03339 



f w * <m> m 

j«*sSl»^«EL*^j:3fii§n5««E©i/i o OETFfc&SJ: 5 

fu!E*^&AJf<^m*a/^ Jod 4 /l 0 < a <lid 2 Jo/ 

(ioo -davo) fcftaJ^fcKfcSfiTv^r: 
Mo fcfcU Vote, mfcGmELmttftJJaZtiZWZ'eh*) * Jo ft, 
ME^«*^^Jfcih,5««E©«j«*af-(?fci9, lit*. WMK*t"S«nEW« 

^©5^, ^iBW^E^©ia^ij^^f^ofcia<D^-e&i9, d 3 &, 

=¥■ &mfc? h y * * * » "rig t o t v n 5 ^ t & « t i- % m^mwo 
4 . it #m i Lfit*ig 3 ov^ti^^ism<D^^m(3i*5v>-c, 

BtHBS#&A®^IE?LaAl-efco-C, ^r«Mb^*tiftftttK-^y h 

32 



WO 00/01203 



PCT/JP99/03339 



6 . ft i &v> u»#E 3 ©v^^K:|B*o»itfiiIK:*5v>r , 
MSB«#aAg^iE?LaAMl?feoX«^^^^LTV^r.tSr 



33 



WO 00/01203 



1/6 

m i 



PCT/JP99/03339 




WO OP/01203 



2/6 

m 2 



PCT/JP99/03339 




WO 00/01203 



PCT/JP99/03339 




WO 00/01203 



4/6 

11 5 



PCT/JP99/03339 




WO 00/01203 



5/6 
0 6 



PCT/JP99/03339 




WO 00/01203 



PCT/JP99/03339 




INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/JP99/03339 



A. CLASSIFICATION OF SUBJECT MATTER 
int. CI 6 H05B33/22, H05B33/14 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

int. CI 6 H05B33/00-33/28 



Documentation searched other than minimum documentation to the 


extent that such documents are included in the fields searched 

oroku Jitsuyo Shinan Koho 1994-1999 
itsuyo Shinan Toroku Koho 1996-1999 


Jitsuyo Shinan Koho 1940-1996 0 
Kokai Jitsuyo Shinan Koho 1971-1999 0 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
Y 
A 

Y 

Y 
A 

Y 


JP, 9-102395, A (Sony Corp.), 

15 April, 1997 (15. 04. 97), 

Column 4, line 30 to column 8, line 18 ; 

Figs. 1 to 4 (Family: none) 

JP, 5-331458, A (Mitsubishi Kasei Corp.), 
14 December, 1993 (14. 12. 93), 
Column 3, line 18 to column 6, line 44 
(Familys none) 

JP, 4-297076, A (Toshiba Corp.), 

21 October, 1992 (21. 10. 92), 

Column 4, line 5 to column 5, last line ; 

Figs. 1 to 3 (Family: none) 

JP, 9-148071, A (Bayer AG.), 
6 June, 1997 (06. 06. 97), 

Full text & DE, Al, 19543205 & EP, A2, 777279 
& US, A, 5917279 & KR, A, 97032291 


1, 3 
4-5, 8-9 
2, 6-7 

4-5, 8 

4 
6-7 

9 


[ | Further documents are listed in the continuation of Box C. [] See patent family annex. 


* Special categories of cited documents: T later document published after the international filing dale or pnonty 
"A" document defining the general state of the art which is not date and not in conflict with the application but cited to understand 

considered to be of particular relevance the principle or theory underlying the invention 
"E" earlier document but published on or after the international filing date "X" document of particular relevance; the claimed invention cannol be 
"L" document which may throw doubts on priority claimfs) or which is considered novel or cannot be considered to involve an inventive step 
cited to establish the publication date of another citation or other when the document is taken alone 

special reason (as specified) "Y" document of particular relevance; the claimed invention cannot be 
"0" document referring to an oral disclosure, use, exhibition or other considered to involve an inventive step when the document is 

"P" document published prior to the international filing date bul later than being obvious to a person skilled in the art 
the priority date claimed document member of the same patent family 


Date of the actual completion of the international search 
19 August, 1999 (19. 08. 99) 


Date of mailing of the international search report 

31 August, 1999 (31. 08. 99) 


Name and mailing address of the ISA/ 

Japanese Patent Office 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



fflgffl®*^ PCT/JP9 9/0 3E 



a. «w©jRi-5»w©»a [wmmsM (ipci > 

nt. C 1 8 H05B 33/22, H05B 33/14 

HHE*ffofc*/Nfi«** (Sg£#l*#S (IPO ) 

nt. C 1 8 H05B 3 3/0 0-3 3/2 8 



0*H*ffl«f*i!t* 1 940- 1 9 9 6? 

H*S&M*ffl»r36^# 197 1-19 9 9? 

0*Ha»*ffl*f3IS^« 1 9 94-1 9 9 9? 

B*IS£;89r£»ft&# 19 9 6-1999? 



Bits 



JP, 9-102395, A (V=H*5££tt) 

15. 4J3. 1 9 9 7 (15.04.97) $4ffl3 Of? -# 8 *fH 1 8 ff , 

#1-40 (77ty-ftL) 



JP, 5-331458, A (HlgMfe££l±) 

14. 12fl. 1 9 9 3 (14. 12.93) ^3ffl|l 8fT-^6ffli4 4fT 

(7r?!)-4U 



1, 3 

4-5, 8-9 
2, 6-7 



BSL< Wt&co#SiJ*atia^a:i-5fcto(c^|ffli-5 



rxj m^mm^h^xm-ch-ox, attJt»©^.-c«w 

r&j B-^yh7T«!)-*t 



Hi£MS££^TLfcB 



1 s 



0 8. 9 9 



EBIKfllStt&®%i&B 



31.08.99 



B*H#IW ( I S A/ J P) 
10 0-8915 



^■S ft? 



0 3-3 5 8 1 



t 1 0 1 l*!$t 3 3 7 2 



iSPCT/ISA/2 10 (1 9 9 8?7£) 



mmm&®% \m&mmm% pct/jp9 9/03 33 9 


C («*) . 






a? 1 =*!>-* 






Y 
A 


JP, 4-297076, A («5^6#HSt*») 

21. 10J3. 1 9 9 2 (21.10.92) &4« 5 fr-fg 5 ffl;fc?T, ffc 

1-30 (77 5U-4U 


4 

6-7 


Y 


JP, 9-148071, A (AM3*-r^rt*m7h) 
6 . 6 /J . 1 9 9 7 (06. 06. 97) 

&DE, Al, 1 9 5 4 3 20 5 &EP, A2, 7 7 7 2 7 9 
&US, A, 5917279 &KR, A, 97032291 


9 



iSPCT/ISA/2 10 (m 2^-^(0^) (1 998¥7^) 



